INTRODUCTION
The Gulf of Thermaikos is of both biological and socio-economical interest. Some decades ago, it was regarded as one of the richest areas in the production of fish and molluscs. During the sixties, however, a gradual decrease in the fish production and in species diversity was detectable. Less fish were produced as the domestic and industrial deveIopment of the city situated on the shores of the Gulf of Thessaloniki became more evident. In the period , its human population augmented from 300 000 to 1 000 000 people. It should be mentioned here that the whole volume of the domestic and part of the industrial wastes are discharged without any previous treatment along the northwestern coasts of the Gulf, that is into its inner part.
The first information regarding the effects of the city water sewage on the benthic vegetation of the Gulf is given by Anagnostidis (1968) and is later confirmed by Haritonidis (1978) and Nikolaidis (1985) . Similar evidence~is rendered by the study on the zoobenthos in the research area (Koukouras, 1979; Zarkanellas, 1980) . As concerns the phytoplankton of Thermaikos Gulf, the papers by Athanasopoulos (1931a, b) , Anagnostidis (1968) , and Friligos & Kousouris (1984) did not provide ample information on the structure and dynamics of the phytoplankton assemblages.
The study of the Gulf phytoplankton was initiated in May 1988 within the frame of an interdisciphnary research project investigating the oceanographic etements of the Gulf. The present paper is the first account on the phytoplankton composition and biomass in Thermaikos Gulf. The Thermaikos Gulf ( Fig. 1) is situated in the northwest of the Aegean Sea (Eastern Mediterranean). The city of Thessaloniki with its intensive industrial activity (1 000 000 inhabitants} is spread along the northeastern coasts of the gulf. Three of the largest rivers in N. Greece, which cover an extensive drainage area of the Balkan southwestern peninsula, discharge their domestic sewage into the gulf. Apart from the waters of the rivers Axios, Loudias and Ahakmonas (annual mean water flow 150 m3/sec), the Thermalkos Gulf is the daily recipient of approximately 200 000 m 3 raw domestic and industrial wastes of the city of Thessaloniki.
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METHODS
Samphng was carried out at monthly intervals from May 1988 to April 1989, at one station (ST., Fig. 1 ). The samphng station, in a central position in the Gulf, is three miles away from the sites where sewage and industrial wastes are discharged. The samples were taken using a Friedinger water sampler at three depths in the euphotic zone.
Water temperature and sahnity were measured using a portable WTW temperaturesahnity-meter. A white Secchi disk 20 cm in diameter was used to measure water transparency. Chemical analyses of water were made using the methods of Strickland & Parsons (1968) or, for ammonia, the method of Liddicoat et al. (1976) .
Determination of algal species was made using the determination keys and mono- graphs of Hustedt (1930) , Schiller (1933 Schiller ( , 1937 , Cupp (1943 ), Campbell (1973 , Drebes (1974) and Rampi & Bernhard (1980) . The algae were counted with an inverted microscope using Uterm6hl's (1958) sedimentation method. A special computer program was adapted for counting. The determination of the phytoplankton biomass (wet weight) was based on the calculation of the volume of each species from appropriate geometric formulae (Edler, 1979) . The volume of algae was transformed into biomass (wet weight), assuming that the specific gravity of the algae is 1 (one). In the present study, at least 25 individuals were measured for each important species in each sample and no standard ceil volumes were used. The program Excel with a Macintosh II computer was used for this calculation.
RESULTS

Environmental conditions
Some physico-chemical features of Thermaikos Gulf are provided in Table 1 . A more detailed report of the changes of the nutrients in this area are presented by Nikolaides & Moustaka-Gouni {in prep.).
The minimum of water temperature (10~ throughout the year was observed in January and the maximum (27 ~ in August. The water column was stratified in the summer while water mixing began in October. Sahnity changed significantly ranging between 24.5% (May) and 34.5% (December). Water transparency (Secchi depth) ranged from 1.5 to 5.6 m with the lowest values in springtime (1.5-2.4 m).
Concentrations of phosphate-phosphorus were high in late winter and early in spring (max. 86 ~g PO4-P/1), whereas the lowest values (mir~. 9.7 ~tg PO4-P/1) were measured during the warm period (May-September). The,.t0tal inorganic nitrogen (TIN) and silicon were observed to be at low levels throughout the year, the former reaching a maximum (115 ~tg TIN/I) in December. The concentrations of silicon were variable fluctuating between 8 ~tg SiO2-Si/1 in March and 376 ~tg SiO2-Si/1 in September.
Phytoplankton composition
A total of 154 phytoplankton taxa was identified during the period May 1988 to April 1989. The list of species is given in Table 2 , including species from quantitative samples only. The Dinophyceae comprise the highest number of species (84) followed by Bacillariophyceae (51), Cryptophyceae (5), Prymnesiophyceae (6), Prasinophyceae (4), Euglenophyceae (2), Chrysophyceae (Dictyochahs) (1) and Chlorophyceae (1). The number of taxa belonging to the Prymnesiophyceae, Cryptophyceae, Prasinophyceae, Chrysophyceae and Chlorophyceae should be larger than the one mentioned before since many taxa of these classes, their identification being difficult, have been included in the category of the ~t-flagellates.
The species which are abundant and important contributors to the phytoplankton Dinophyceae Amphidim'um sp. Of the above hsted species, the pennate diatoms Nitzschia "seriata", N. dosterium and the cryptophyte Chroomonas minuta have been observed throughout the year to display one or more peaks of abundance; their contribution to the formation of a phytoplankton assemblage has not, however, been decisive. The rest of the species which are more in number occur at definite periods of short duration (up to three months) with only one peak of abundance. These species along with N. seriata, N. dosterium and C. minuta make up those phytoplankton assemblages which characterize the phytoplankton community of the inner part of Thermaikos Gulf. An outstanding feature of these assemblages is the simultaneous dominance of more than one species.
Blepharocysta splendor marls Schfitt
Five different phytoplankton assemblages, occurring during the year with some overlapping, have been distinguished in the phytoplankton community of the area. The first assemblage, comprising the species L. minimus, N. dosterium, IV. "seriata", T. nitzschioides, 1". minima, Thalassiosira sp. 1, C. niei, P. micans, P. redfieldii, Scrippsiella sp., C. minuta, F.. lanowii and S, pulchra, was detected in May-duly. The second assemblage which occurs from August to October consists of the algae C. socialis, R. delicatula, S. costatum, T. eccentrica, G. breve, G. catenatum, H. triquetra, Scrippsiefla sp. 2., C. minuta and H. carterae. The third assemblage appears in October to December and is made up of the algae L. dani 'cus, N. "seriata", S. schroeden, G. breve, C. pseudobaltica, C. testacea and C. minuta . In January to February we have the fourth assemblage which consists of the algae N. "seriata ", R. fragflissima, G. agaricoides and various ~-flagellates. Finally, the last assemblage was observed in the months of March-April and includes the algae C. bergonii, C. granii, R. setigera, Thalassiosira sp. 2., P. schwartzfi, C. kappa and P. estuariale.
Based on the species that were most important in biomass and abundance, the following annual composition of the phytoplankton community was concluded: micans (56 cells/ml), P. redfieldii (24 cells/ml). Other species: Pyramimonas amylifera (84 cells/ml), C. rninuta (83 cells/ml) and unidentiffed ~-flagellates (12 360 cells/ml).
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Diatoms: L. minimus (578 cells/ml), T. minima (275 ceUs/ml), N. closterium (41 cells/ml), Bellerochea jucatanensis (23 cells/ml). Dinoflagellates: C. niei (717 cells/ml), P. redfieldii (139 cells/ml), P. micans (37 cells/ml). Other species: C. minuta (2077 cells/ml), E. lanowfi (84 cells/ml), S. pulchra (440 cells/ml) and unidentified ~-flagellates (1203 cells/ml). 
Annual cycle of phytoplankton biomass
There were three maxima of phytoplankton biomass observed through the year (Fig. 2) . The first peak (6700 mg/m3), at the end of spring, is composed of diatoms (68.5 %) 8000 and dinoflagellates (24.6 %) {Fig. 3). The autumn peak (3597 mg/m 3) is formed of diatoms {73.4 %) and cryptophytes (20.7 %), while the third peak (3700 mg/m 3) occurring in early spring is constituted of dinoflagellates (55.7 %) and diatoms (43.1%).
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The monthly changes in the biomass Of different phytoplankton groups are given in Figure 4 . The annual cycle of the diatom biomass presents three maxima. At the first peak (4595 mg/m 3) in May 1988, the centric diatom Thalassiosira sp. with 878 cells/ml contributes 75 % of the biomass. The second biomass peak (2641 mg/m 3) observed at the end of autumn is mainly composed of the centric diatom Schroederella schroederi (89.6 %). The third peak (2150 mg/m 3} in April 1989 is composed of Thalassiosira sp. (52 %) and Coscinodiscus granii (31.5 %). The contribution of the diatom biomass to the total phytoplankton biomass ranged from 9 to 73 %.
The monthly variations in the biomass of dinoflagellates presented two maxima. At the first peak (1653 mg/m 3) in May 1988, the species Prorocentrum rnicans and Scz~pp-siella sp. dominated contributing 75 % to the phytoplankton biomass. At the second peak (2107 mg/m 3) in March 1989, the phagotrophic Polykrikos schwarzii made up the greatest part (75 %) of the biomass.
Cryptophytes occurred with only one main maximum ( 
DISCUSSION
The Gulf of Thermaikos is an ecosystem influenced in many ways by anthropogenic processes. The consequences of these processes are most evident in the inner part of the Gulf which is in the immediate vicinity of the city of Thessaloniki.
The frequent changes in the concentrations of nutrients, which do not follow the simple patterns of non-polluted areas, the high concentrations of inorganic phosphorus and the low values of the N:P ratio {Samanidou et al., 1987~ Nikolaides & MoustakaGouni, in prep.) in relation to the large fluctuations in salinity, differentiate the area from other gulfs and stress the anthropogehic influence.
In a marine ecosystem which is continually affected exogenously, one finds it difficult to determine the particular environmental conditions favouring the phytoplankton growth and to predict the consequences. This becomes a major problem, especially in cases such as that observed in Thermaikos Gulf, where there is very little information available on the phytoplankton.
The phytoplankton composition of the inner part of the Gulf is generally similar to other areas of the Mediterranean: Sarohikos Gulf (Ignatiades 1976 (Ignatiades , 1984 , the Adriatic coasts (Pucher-Petkovic, 1966) , (Solazzi & Andreoh, 1971) , the Ligurian Sea (Bernhard & Rampi, 1967) , the Gulf of Naples (Scotto et al., 1985) , the Gulf of Marseilles (Travers, 1975) . Common features are also noticed in the phytoplankton of brackish waters, such as the development of the species Ceratium furca, C. fusus, Gymnodinium agaricoides, Eutreptia lanowii and the striking abundance of phytoflagellates mainly from the classes Cryptophyceae, Haptophyceae and Prasinophyceae which are encountered almost throughout the year.
The phytoplankton biomass seems to be mainly affected by the nutrients N and Si, and by zooplankton grazing. The low biomass values observed in July (653 mg/m 3) and October (904 mg/m a) along with the low concentrations of the total inorganic nitrogen (42 and 44 ~g/1, respectively) and sihcon (22 and 31 ~g SiO2-Si/1) may indicate a limitation of phytoplankton caused by lack of nutrients (N, Si). Phytoplankton hmitation caused by lack of phosphorus, on the other hand, does not seem to take place, since phosphorus was in excess all year round. Nitrogen as the limiting nutrient factor in this area has been stressed by Nikolaides & Moustaka-Gouni (in prep.) , a fact which is found to be in accordance with observations by Ryther & Dustan (1971) . The phytoplankton biomass minimum (614 rag/m) detected in December does not appear to be related to the nutrients, whose concentrations reached their maximum values the same month. This low biomass may have been due to grazing by zooplankton since large population densities of Tintinnidae (11 cells/ml) were observed. Control of the phytoplankton biomass by the zooplankton could also occur in January when the relatively minor increase of the phytoplankton biomass cannot be held responsible for a pronounced decrease in nutrients. It appears that the newly produced phytoplankton consumes the available nutrients and is simultaneously consumed by the zooplankton whose population densities are kept high till April.
As regards the grouping of species, which collectively made up the phytoplankton assemblages, and the succession tendencies encountered in the inner part of Thermaikos Gulf, it is difficult, with the information we have in our possession, to isolate any specific factor which might regulate these processes. In fact, single-factor regulation of a given species' succession seems unlikely. Multiple and changing combinations of factors, together with their interactions, probably regulate succession (Smayda, 1980) . The simultaneous dominance of more than one species as in the case of the phytoplankton community of Thermaikos Gulf is probably due to the frequent changes of environmental conditions, a fact which offers the possibility of its exploitation in more phytoplanktonic organisms during a definite period of time.
The phytoplankton assemblages in the inner part of the Gulf appear to bear similarities to the succession stages sensu Margalef {1958). In August to October the small-celled diatoms Skeletonema costatum, Chaetoceros sociah's are the species predominating in the phytoplankton, species which characterize stage I (Margalef) . Stage I is, however, typical of turbulent and nutrient-enriched waters whereas in Thermaikos Gulf the water mass is stratified at this period. Mixing in the water column begins in October, and the October-December assemblage could be regarded as the starting point of the phytoplankton succession in the research area. This assemblage, however, differs from Stage I of Margalef and is characterized by large diatoms (Schroederella schroedeft). Is there a reserve trend in Therrnalkos Gulf from that proposed by Margalef, in other words, does succession proceed from large to smaller cells?
Continuation of this research and selection of more information will hopefully shed more hght on all those questions relevant to the ecology of the phytoplankton in Thermaikos Gulf.
